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Effect of Solidification Conditions on the Structure and Mechanical
Properties of Al-5wt%Mg Alloy by Metallic Mold Casting

Jun-Young Park, Jong-Chul Kim*, Hong-Beom Kim, Chang-Ock Choi

Abstract

This study has been carried out to investigate into the influence of solidification conditions mold on the structure and
mechanical properties of Al-5wt%Mg alloy by metallic mold casting. The percentage of equiaxed grain of Al-5wt%Mg
alloy castings increased both when pouring temperature decreased and when the low part or bottom of metallic mold was
cooled. The hardness was checked and showed that hardness of outside in the castings was higher than that inside, and
that it 1s the highest at the pouring temperature of 680°C. The castings had the highest U.T.S. and clongation when the
bottom of metallic mold was cooled. At the same pouring temperature, the structure of castings was changed as the
position of cooling parts of metallic mold was varied. When the castings were solidified through cooling of the bottom of
the metallic mold, the morphology of Fe intermetallic compound has tendency to change to a Chinese script and the U.T.
S. and elongation of Al-5wt.%Mg alloy castings was increased. (Received October 25, 1996)
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Table 1. Chemical composition of Al-Swt%Mg alloy cast- I
ings (wt.%) |

Al Si Fe | Cu | Mn | Mg | Cr | Ni | Zn
94.3110.07210.40310.012{0.011 {5.131]0.025[0.026 | 0.005
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Fig. 1. Dimension and thermocouple position of the metallic
mold.

Fig. 3. Specimens for the micro and macro structures (mm).

Ing goisisiont o) Al WAz oA wE
Mo AelA] 56 ALeoal sisleh 85 Foe U8

g xolellAl ¥l F3l7] Hsted Apadst WA
A B o] Fq] Ax|al turndish@X][7)1E A12-3}e3 680°C,
720°C X 760°CS| 9 =2 F3of F3palch F
d F 2= ke 3% HelM W2 3 mmA ol
A A2 BB 20 mm, 60 mm E 100 mme] $] e
1020 3 | A #Astgnt U4 299 LR 250°C2 b s

, B39 S Wsl] $18) Fig. 1ol 4]
g uhe} o] F3L 35E3] Al S EolA
Fyo g F8(81E Waskd.

F2g F39] Fob £ Arkeo] Fig
20 AR 729 A dHM2ad HEGS SH
3}at TJM B ¥-5-& 7lasted QAtE 2 AAlg
& 7}7} &Aslgdch. =3 Fig. 3ol A8 A hHde
<t 5‘_751?—} B #&& dvld 24& #Asiilon
L 4 WARE S §U2A Al 93}

Za,

WA bl

Fig. 2. Speciment for tensile strength and hardness (mm). °
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Photo 1. Macrostructures of Al-5wt%Mg alloy castings with cooling parts of metallic mold and pouring temperatures (at

metallic mold temp. 250°C).
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Fig. 4. Variation of equiaxed structure for Al-Swt%Mg alloy
castings (at metallic mold temp. 250°C).
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Fig. 6. Variation of hardness with cooling parts of metallic
mold for Al-5w1%Mg alloy castings (at pouring temp.
720°C, metallic mold temp. 250°C).
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Photo 2. Microstructures of Al-5wt%Mg alloy castings with cooling parts of metallic mold and pouring temperatures (at metallic

mold temp. 250°C).
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COOLING PART OF METALLIC MOLD

Fig. 7. Variation of tensile strength with cooling parts of
metallic mold for Al-5wt%Mg alloy castings.
(a) inside part of the castings
(b) outside part of the castings
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COOLING PART OF METALLIC MOLD

Fig. 8. Variation of elongation with cooling parts of metallic
mold for Al-Swt%Mg alloy castings.
(a) inside part of the castings |
(b) outside part of the castings
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Fig. 9. typical cooling curve for Al-Swt%Mg alloycastings (at metallic mold temp. 250°C).
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Photo 3. SEM of Al-5wt%Mg alloy castings with cooling
parts of metallic mold (at pouring temp. 680°C,
metallic mold temp. 250°C).
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